INTRODUCTION
hi (LSK) population in the bone marrow 1 . The LSK population also includes progenitors with strong lymphoid and myeloid potential but limited erythromegakaryocyte potential, termed lymphoid-primed multipotent progenitors (LMPPs) 2 . LMPPs can be identified by their high level of Flt3 and display expression of a number of lymphoid transcripts 3 . Downstream of the LMPP, the common lymphoid progenitor (CLP) upregulates expression of IL-7Rα and depends on signalling through this receptor for further development to B cell progenitor stages [4] [5] [6] . Together, signals through Flt3 and IL-7Rα are required for all B cell development 7 .
Transcription factors act in concert with these cytokine signals to regulate B cell development 8 . While factors such as Ebf1, E2a and Pax5 control B cell commitment and pro-B cell differentiation [9] [10] [11] [12] , less is understood about the earlier stages of lymphoid specification from HSCs. Pu.1 and Ikaros have been implicated in the development of LMPPs, however this could reflect roles for these factors in Flt3 expression 13, 14 . The process of lymphoid priming appears to depend on Ikaros and E2a 15, 16 , but additional transcription factors are likely to be involved.
The transcription factor c-Myb is highly expressed in hematopoietic progenitor cells 17 , however its role in lymphopoiesis has remained elusive. Mice bearing a germline deletion of c-Myb die embryonically due to anemia 18 For personal use only. on . by guest www.bloodjournal.org From
MATERIALS AND METHODS

Experimental animals c-Myb
Plt4
, Myb fl 
, mb1
Cre and Rag1 gfp mice have been previously described 20, 21, 25, 26 .
The Walter and Eliza Hall Institute Animal Ethics Committee approved all animal experiments.
Antibodies and flow cytometry
Single cell suspensions were stained with fluorophore-or biotin-conjugated antibodies and analysed on an LSRII (BD Biosciences) with dead cells excluded via ArrayExpress under accession number E-TABM-690; data for the LSK arrays will be reported separately.
Quantitative RT-PCR expression analysis
cDNA was synthesised from total RNA with an oligo-dT primer using Superscript III Reverse Transcriptase (Invitrogen). For Semiquantitative RT-PCR, cDNA was normalised using Hprt1 expression and 3-fold serial dilutions of the cDNA were prepared. Primers used for semiquantitative RT-PCR are described in Supplementary [33] [34] [35] . Viral supernatants were harvested after hours.
Retroviral infection of progenitors
Fetal liver cells from e14.5 embryos were depleted of Ter119 + cells and cultured overnight in IMDM with 10% FCS, 1 mM L-glutamine, 50 μM β-mercaptoethanol, 100ng/ml SCF, 50ng/ml Thrombopoietin, 5ng/ml Flt3L and 1% IL-6 supernatant.
Retroviral supernatants were applied to culture dishes pre-treated with RetroNectin CLPs were sorted as described above and transduced using the same procedure.
Statistical analysis
The two-sided t-test was used for all statistical analyses unless otherwise specified. P values were adjusted by the Bonferroni correction where multiple tests were done with the same sample.
RESULTS
c-Myb is essential for B cell development
To examine the role of c-Myb early in the B cell lineage, we conditionally inactivated 
c-Myb is required for lymphoid progenitors to respond to IL-7
To test whether c-Myb Plt4/Plt4 hematopoietic progenitors had an intrinsic defect in B cell potential we analysed whether they could generate B cell colonies in a welldefined culture system. We isolated progenitor cells from bone marrow and 36, 37 . The major developmental block in these mice occurs at the transition from the CLP to the pre-pro-B cell stage 5, 6 . The few B cells that develop in the absence of IL-7 signalling are produced during fetal and neonatal life, as B cell development ceases in the adult 7, 38 . Given these parallels, Since c-Myb is required for normal expression of IL-7Rα in the B cell lineage, it was unclear whether the CLP defect in c-Myb Plt4/Plt4 mice was due to a failure in development or a lack of IL-7Rα expression, the marker that defines this population. Figure 5D ). In addition, the Sca-1 Table 3 
DISCUSSION
Despite evidence that c-Myb is required for B cell development, the precise role of c-Myb in this process has remained enigmatic. We used a range of alleles of c-Myb to dissect the requirement for this gene during early lymphopoiesis. We found that c-Myb plays critical roles at multiple stages of lymphopoiesis, driving both the development of lymphoid progenitors and B cell differentiation from the CLP.
Using c-Myb Plt4/Plt4 mice, which express a hypomorphic allele of c-Myb throughout hematopoiesis, we showed that c-Myb is required at the very onset of lymphopoiesis.
While phenotypic LMPPs and the transcription of some lymphoid genes, including
Rag1/2 and Ebf1, were found in the LSK compartment of c-Myb Plt4/Plt4 mice, a large set of lymphoid transcripts, including Il7r, failed to be properly upregulated. These data suggest that c-Myb is required to activate expression of a number of lymphoid development is yet to be characterised (eg . Robo4, Il10ra, Fcrl1) . Future studies will be directed towards understanding how these genes are involved in B cell development and the extent to which they contribute to the phenotype of c-Myb 
